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m^i^tLXit^ mki:i. [Cu (OTf) 2 (L) ]. [CuCN (L) ]. [C u I (L) 
[0 0 6 3] 

^^-^^ (6) ttzii (7) (Dmm^m^mt. <^^<D:^m. nm^XB^^t^^m 
Ki-oxmm-r^^tif^x^^o tfz^ ni;.^Aii^*tsiiti-;s^fet L-c«, nmmx 

19 9 1^; J.Am.Cheni.Soc.l994,116,4062-4066c^:a"?£75^ 

mm^m^t^} ^ ^3 9 1 ~ig4 1 ih> 1 9 9 i^tciB«cr>^^,&^ m 

^^^mm-r^ijmtLxit^ nm^xB^^^t^^m. m^mmmt^mmi 8> mm, 
^m^m . 11440-^ 450 K> %mw^^n.. 1 9 9 i^Kmm<o:^mmii>mifib 

[0 0 6 4] 
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1?. [Rh (vi^n^^^-i, (L) ]* B F4- CI *o ^ ( 

[0 0 6 5] 

(6) t^{± (7) 0^g#^^lt#:{i. WM.=f-X^^-WL^ (1) O'Tb-g-^^i^^t 

6) s/^{± (7) (Dmm^m^mt^ mmm^j:T-^m.7tK^^^^mz'ij^:iti)^xb^. 
immm] 

[0 0 6 6] 

[0 0 6 71 

1 

<l-t-r■5^;^-.i^;^■7 jiiJ' > l->?.;i/7>f Ko#55;> 

^^"^ymiS. 150.2 g (200 mmoDi:, 1, 3- v n n -/n/N-^iS. 9 mL (200imnol) ^rttiic^t 
^ M<^THF lL=Sr^i?PLT-78 TCtC^^iPLfco •^O^ at^riTn- h ^^v^T^El 
.59 mol/L <;On-y-^;i/'J f--^ A 277mL(440 nunol) =Srl^^;0^tfr?iT L/Co >5:)S;f^=^-78 
VxmmmWL/zm rtc^zat, ^^^5^*9.5 g (300mmol)=^-jgiCtJPx.f>:o MUX2 

[0 0 6 8] 

il!* 120. 0-120. 8t: 

NMR (CDCI3) <yi.30 (d . 3jj,p ^ 16.4 Hz. 9H), 1.95-2.15 (m. 2H), 2.25-2.65 (m, 
IH). 2.45-2.65 (m, 2H), 2.60-2.80 (m, 2H) 
^^C NMR 514.15 (d. 2jcp = 21.1 Hz), 23.86 (d, ^jcp = 2.7 Hz), 30.97 (d, Jcp = 4 
5.35 Hz), 33.92 (d, Jcp = 34.71 Hz) 

NMR Oh decoupled, CDCh) 582.07 (s) 
IR (KBr) 2960; 1462, 1362. 945 .718. 678 cm"^ 
HRMS ( C7H15PS (M*)) 162.0632, ill^'fil 162.0631 

[0 0 6 9] 

Bii'^mhfzSLy y y.ap^:tT )V=f>x-\-^mmL. ciitct-y^;i-*>^7^ >'<^10.6% 
n-^^^>^m 172 g (200 mmoDt. 1. 3-i^^' n n T'n/N'VlS. 9 mL (200imnol) =S-ftai<^ 
> mm<DTHF 1.5 L«r^;DnLT-78 t:tC?t*PLfCo ^(Oy y 7. ^ izmT^i ~ h im^'^X^ 
St2.45 mol/L (Dn-y^)VV ^'^ A 171 mL(420 mmol) =^2B#^yei^tfCfiT L/io RJSfS=S- 
^WL^-^hSH^mii^ifXO rtc#?aL. 2t^l.l3 inol/L<^#9>'-x b9t: h'^yy> 
^i^<Dyhy\i Vr^yyymmm inL(220mmol)=g:Jnx./Co 0 VXmmmWLtzO-^. m 
7X200mL=Sr'^#,m<inx.TM/S*^jLL/Co 7Km^'$^mL. ^5^7^200 mL. 1 mol/L 

:^m7tcMl00 mLs mm-k^7i<.200mLxm^L. My^mmi- V V ^AX'M7KL^Zo %hfl 
fzmm^aimK.Tkzm'^X^l-^yi-- y-\-t-f^)Vyi^y.ya^^yi}m.l gnhfifzo H 
^tt58%'e^o^o 
[0 0 7 0] 
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m.^ 91-93 V/6 nunHg 

^HNMR (CDCh) 5 0.67 (br q , Jhb = 95.3 Hz, 3H) , 1.22 (d, ^Jhp = 14.0 Hz, 9H), 1 
.95-2.10 (m, 2H). 2.15-2.30 (m, 2H), 2.30-2.45 (m, IH), 2.45-2.65 (m, IH) 
^^C NMR 518.00 (d. Jcp = 38.5 Hz). 18.14 (d. ^jcp = 17.4 Hz). 24.5 (d. ^jcp = 3 
.8 Hz). 28.4 (d, Jcp = 19.24 Hz) 

^^P NMR (IH decoupled. CDCh) 5 65.8 (q, Jpb = 51.3 Hz) 
GCMS 143 (M-H)+ 
[0 0 7 1] 

<(1R.1R',2R.2R')-1, r-i^-t-':fi'}ly[.2.2']-V7i^xy::u^s:.)U l.l'-py^jl^y^ Ko-g- 
^> 

X < |£;^t/v:300 mL 2P "7 v n :£r+:9-T;v rf^-g^ L> ^filiZ-y^) > >^^ffiv^T><>/^°;^ 
X -0-8. 44 g (36 mmol). m^^r^m^-T )i^70 mL^i\\x.xmmr ^ o Kv-fT-l';^/^ 

(Dy^T^aiiZ, ^mmx-i^mLfzi-t-y'^)^-^:^y :r.^ > i-X)i^y^ K4.87 g (30 m 
mol) ^UtKV )}yJ^y 30 oLK^mLfzmWLi. ^jS?ajK^-78 (r^^o 1 1 fiTn - ^ 

^m\f^xMx.tzo mrmmitmmx^<^fzo mTmj^ik. -is vizxsmmmwLtz^ 

. mtme.QS g{45 mmoD^—m^zlJa^fzo y7:^^i2mmi^i1rX^U.izmLtz^. 
izMUXUWmmWLtZo mW^T^k. 150 mL<D25% T>^-Tii(.aQ^XKm^^±L 
> ^h\/Zmm^^}\^mmL^1JU^X^mL-fZo TKil =^I^m^^;H00 inLT-3IlIttmL. * 
ii(>fzmmm't5% ry^~r^ 2M HC1^ W^. fy^yxikmk. mymMi- }- ^x 

^ yi^(Dm^<^^^mm<7)m.^xn h Kfzo c (om^m -^y ^ y ^y^^u-^ y ^^y ^ ~{ 

->y*<5r';v, ^^^-ij-y/T-t h 5 : \)xmmi\.X^^m.m^% ee<^^^^Stt#^*^30 

%(r>mMx%fzo ^ft^mk:^^)i'X.^Ammm^\^. ^WrmzA^o is>&<r>%^i^m^% eem 

±.(r>V^^:^y yamhixfzo OT{ilO%t?abofco 
[0 0 7 21 

^HNMR (CDCls) 51.30 (d . ^Jhp = 17.0 Hz. 18H). 1.95-2.15 (m. 4H). 2.25-2.50 (m 
, 2H), 2.55-2.75 (m. 2H), 3.60-3.84 (m. 2H) 

NMR 519.53 (dd, 21.7 Hz, 18.0 Hz), 24.3 (s), 25.85 (dd, Jcp = 47.2 Hz, 1.8 
Hz). 35.41 (dd. Jcp = 34.2 Hz. 2.5 Hz), 38.02 (dd. Jcp = 44.7 Hz. ^jcp =6.8 Hz) 

NMR (IH decoupled, CDCI3) 5 90.29 (s) 
IR (KBr) 2970, 2947.2364. 1460, 1366, 896, 808, 708, 646 cm"^ 
IffiMS ft^li (C14H29P2S2 (M+H*)) 323.1186. 323. 1198 

TC^^W ft^^i (C14H28P2S2) : C, 52.15; H. 8.75.M^#[: C. 52.24; H. 8.80. 
[«]"d -160° (95% ee, c 0.99, CHCI3) 

[0 0 7 3] 
*WJ4 

<(1S.1S',2R.2R*)- l.l•->^5J?7:^- h-1. V -V-t-^^)\/\.2,2''\-Vi^^7.y y (r>^ 

m> 

.J: <^*iL^300 mL 2P"7 7;^3ilr+^T;V=f>«|feL. mmn2Xj^mLtil-^'^'^- 
Y-l-t-y^Jl'-yi^T.y j.^'y 4.32 g (30 mmol) ^ikj2-A.fZo ClO^ 7 7< n tc^> 1; ^^y^ 
ffiv^T;^/N°;V-r^ >8.44 g (36 mmol). igv^T^j^i- x;V70 mL^SPx.Tti# L/co ^ 
(DmWi K 9 7 7./^ )\,?^7s X-n X> \Z^W^. s-BuLi (36 mmol) * '> U > ^ 

T'l^o < ^H^kfz^ mrWJ^.. -78 X,\ZX%nWlli^\^fz%.. J^-fbSie.OS g(45 mmol)*- 
-JPElcinx.7to yy7.^-^2n^ii-\,'^xm!mzM\^fz'^. '^h\z^'ULXvm'^W^\.fzo 
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mW^TWi. 150 inL025% T ^^-TtK^^Dx. T^^/St^ih L. ^ hKW^m.^^>^100mL 
T. 2MHCK J^tK. -/^-f >T-t5fe?#-f^. ilTlc^mf- b >; "i7i.-ei8i7XLjt*iL7to M*^^ 
#P>tL/c^®:^Sri^Mf^^dr-9->:d-ibSM^LT, g 6<> t "T i-;|> (IS. IS' , 2R. 2R' )- 1,1 

■c$)-Dtzo c:<^ga<jtJ*^7;vHPLC(^-f-b;v OD-H. ^^-ij-v : = 99 : 

1. O.SmL/min. UV 210 nm)-C5fc#^i^]K^iil^Lfv: C 100% ee-^^o^Co 
[0 0 7 4] 

iit.^[ 147-149^(5^) 

NMR (CDCh) 5 0.60 (br q . Jhb = 106.0 Hz, 6H), 1.23 (d, 18H), 1.64-1.81 (m. 
2H), 1.96-2.20 (m, 4H). 2.30-2.62 (m, 2H). 3.10-3.34 (m. 2H) 
^^C NMR 513.74 (d, Jcp = 39.8 Hz), 22.84 (dd. ^Jcp = 13.1 Hz, ^Jcp = 15.5 Hz), 
24.89 (d, ^Jcp = 3.1 Hz). 29.64 (d, Jcp = 16.8 Hz). 32.15 (d, Jcp = 34.2 Hz) 
31PNMR (IH decoupled, CDCls) 5 67.8-69.9 (m) 

[0 0 7 5] 
^iS^J5 

<(1S,1S',2R,2R')- 1, r-y-t-y^;i^[2.2']-v>^>!.7iiJ' ><;0'^^> 
T;V=f^^SlET100 mL 2P 7 7 :^ 3 «f IC(1R, IR' ,2R,2R' )-l. 1' --J-t--r'^-)V[2.2'}-Vyi^ 
;^-7i^-;V l,l'-v'X;V7 K 129 mg (0.4 mmol) ^M^L/i^^'^>-lf >8 mLizm- 
MLfzo ^07-7;^3JCl.56 g (5.8 nmol)(7)^^^j-^'nn>?v7>=Sriax./^o KBmiS 

mnmMm.^^fz<o-^. o VKi^mLtzo cio?^ipL/t7 9^3tr3o% :^m'[t^ vv^ 
Lfz^^^yx2mmmLfzo ^^mm^^ibmTKmmi-hv^j^xmyi^L. mm^^^L 

X^nSh^^^fzo ^tL«:m^'t^T;i'5-^:^7At?3jti5lU-C78 mg<7)(lS,lS',2R,2R')- 1, 1 
•_i;_t-rf^;v[2,2']-y*A7i:J'>=g:#/c:o JR^{i75%T?abo /co nhfifz^t^-mitt^ 
'^Km<t^fi^-r\^^fzit>. ^<Dttuz;^M. fz o 
10 0 7 61 

<[U'J^M.(I) ((1S,1S',2R.2R')- 1, V --J-t-zr^)V[2,2'}--J^^:^y » U 

T}^^y%mT. ^(Dmmnxn hfifzils, IS' ,2R.2r)- 1. r-v-t--;^f-;v[2,2']->^ 

7^;^'7iiJ'> 78 mi0.3mml)^T\W AnHliZmmLtZo ^(OmU^O r <^4p L [ n v 
A(I)(i^y ;V:^?;^:^v^JO)]•r h 77nn;Jf 1^- h 102 mg (0. 27 mmol) tTHF lOmLOM 
?^?ett3i)nx.yio KJS?0c=£-^jat?3l^ra«i^LfCo MJ&*?-Tm^ :^m^^T)V::f>%mT't 

mi^^5 jsiL<Dy^x.^)UJ^~T)i^x2mm^L. m&m.mvfzo ^<7)m.u^B^^^M(DWFxy) 

[0 0 7 71 

NMR (IH decoupled, CDCh) 5114.90 (d, Jprh = 147 Hz) 
[0 0 7 81 

•^Cf^f-y^:^^-y--^XfifzbQrsL<Difyy^mt- h i7 V-y\Z^ mKOa-7^ Y 7 
^ K^j6.i?^f-;V 219mg (ImmoDt, ^(DmMMX^^VfzU -J y AWlM 1 mg (0.002 m 

-SBiittT. ^i£<^;ji ^>'-;w SmL^^f- < inx-^g-L^o ^(D^- Y i7 V-fi Y ^ 4 
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[0 0 7 9] 
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